The purpose of this study is to define prospective teacher views about using dynamic geometry software for intersection surfaces. The study was conducted as a case study. For this purpose, data collection tool was developed based on the opinion of two experts. The data collection tool consists of 4 open-ended questions related to the intersection surfaces. The research sample consisted of 42 prospective mathematics teachers. Semi-structured interviews were conducted with three prospective teachers to obtain more detailed information. The analysis process was performed within a descriptive-interpretative approach to reveal the effects of dynamics geometry software on prospective teachers' opinion. Qualitative data was presented under various themes. The obtained data demonstrated that the prospective teachers had difficulties in determining the intersection surfaces, the intersections had been set incorrectly due to the incorrect drawings arising from the challenges in the visualization, and some conclusions had never gone beyond estimations. It was observed that the intersection surfaces were set easily in the learning environment supported by dynamic geometry software thanks to the visualization, cutting and moving features of the software. The obtained findings were supported by the snapshots of the prospective teachers' answers taken from the dynamic drawings and interview sections before using the software and then. The conclusion was reached that dynamic geometry software contributed more to the prospective teachers in the setting of intersection surfaces than the process in which pen and paper were used. As a result, the dynamics geometry software, especially in the teaching of surface intersection was found to be an effective tool.
Introduction
Developments in technology have made it mandatory to use the proper tools and equipment to the needs of the era in education. It is undoubted that computers have the leading place among these technologies. Because of the fact that the objects in real life are three-dimensional, and computers allow the visualization of three-dimensional objects, computers attracted more interest in education over the last twenty year. Nevertheless the students cannot be successful in developing strong conceptual understanding in geometry that is an important part of mathematics (Mistretta, 2000) . It has been demonstrated in several studies that various difficulties are experienced in the realization of the gains related to the three-dimensional geometry which are in the curriculum (Kösa, 2011) . The challenges arising from the interpretation of the static views of the geometric objects lie at the root of these difficulties (Accascina & Rogora 2006; Kösa, 2011) . Another difficulty arises when a three-dimensional shape is tried to be formed on a two-dimensional plane (Baki, Kösa, & Karakuş, 2008) . Gürbüz and Gülburnu (2013) suggested that a teaching planning should be done in which the students can experience, make conclusions and generalization to improve their spatial and three-dimensional visualization skills. Otherwise, they stated that it will continue the challenge in the emergence student's visual, aesthetic and intuitive sense. As it is known, the students who cannot find themselves in such a rich experience tend to memorize the rules, relationships, concepts and, when necessary, the proofs (Demir, 2010; Eryiğit, 2010; Özen, 2009) . Therefore, studies are needed to create learning environments in which three-dimensional visualization and spatial skills can be improved.
Today, it is suggested that technology can be used effectively in the configuration of the learning environments in which students can learn the knowledge by experiencing and exploring. Kösa and Karakuş (2010) mention some structures both to reach the desired gains and achieve better conceptual learning in the geometry education, which are models, manipulatives, diagrams, three-dimensional dynamic geometry software that have been used recently. Güven and Karataş (2003) describe dynamic geometry software presented by the information technologies as promising tools to achieve conceptual learning. Dynamic geometry software is actually a type of computer software used to analyze the geometry topics. This software is an important teaching tool that transforms geometry in a dynamic model by moving the shapes and is used to rebuild the shapes. According to Baki (2000) , this software that embodies the concepts and relationships by visualization effects the teaching and learning in a positive way when used effectively and appropriately. This software has enabled to make assumptions about geometric objects and establish relationships between geometric objects, for it makes geometry, which is the visual perception center of the mathematics, dynamic on the computer screens by rescuing it from the static structure of the process in which pen and paper are used. Cabri 3 D, which is a three-dimensional dynamic geometry software, has an important potential for the visualization of the geometric objects and conceiving three-dimension (Accascina & Rogora, 2006) . In Cabri 3D application, many structures (prisms, cylinders, pyramids, unit cubes, etc.) that cannot be seen, cannot be created (being complex) in the traditional environments (blackboard, etc.) or in the two-dimensional software, and need long time for being created, can easily be created in three-dimension, rotated, seen from different angles and their outer surfaces can be opened. Thus, the relationships between the structures that are formed similarly to the originals, features, generalization and calculation can easily be studied. In addition, the distinctive features of Cabri 3D software provide us with the opportunity to examine geometry topics dynamically that require three-dimensional spatial perception and depth.
In this study, we focused on prospective teachers views related to the intersection surfaces in the learning environment supported by the dynamic geometry software. It was observed how prospective teachers made conclusions by making experiments and observations using the moving particularly and cutting features of Cabri 3D software; the way of thinking in the learning environment supported by Cabri 3D was examined from various angles.
Method
Within this study, it was aimed to investigate prospective teacher' views about before and after using dynamic geometry software for intersection surfaces. In this study, case study approach was used. While collecting data for the research, semi-structured interview and open ended questions were used. These questions are shapeless questions. Some researchers suggest that teacher should use shapeless questions as far as shapely question and definition of geometric concepts (Karpuz, Koparan & Güven, 2014) .
Participant
This research was carried out in a higher education institution in Turkey in 2014-2015 academic year. The sample group consisted of 42 prospective mathematics teachers in Bülent Ecevit University. Of the participants, 25 were females and 17 were males. In addition, interviews were conducted with three prospective teachers. The prospective teachers who were purposefully selected from the prospective teachers by taking the success levels into consideration. The three success levels of these prospective teachers were low, medium and high.
Implementation and Collection of Data
In this study, an assessment questionnaire consisting of four open-ended questions, observations, and semi-structured interviews were used in order to determine the conclusions of the prospective teachers related to the intersections. The questions to be asked in the interviews were determined before the study. The study was conducted on the "Teaching Technologies and Material Development Course". Within the scope of this course, physical and abstract materials for mathematics and geometry topics are developed. The program of the activities performed in the course for three weeks is shown below. The first author of this study is at the same time the teacher of this course. At the end of the pencil and paper process, 
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As seen in Figure 12 , the "square" answer was mentioned most for the intersection of cube and plane before using the dynamic software. Four prospective teachers gave "rectangle" and two prospective teachers gave a "square" answer. The explanation of some prospective teachers as "When a cube is cut by a plane, the shape of the base will always be obtained" attracted attention. Examples of Cabri 3D drawings of the prospective teachers are presented in figure 13 for the intersection of cube and plane after using software. These figures are snapshots taken from the dynamic drawings with Cabri 3D. Changing views of the prospective teachers: It was observed that some changes had happened in the views of the prospective teachers after the implementation compared to those before the implementation. Some interview sections related that are given below. Time-saving: Leyla stated that she could easily draw the shapes that were difficult-to-draw and time-consuming, using the software, and she saved time.
Melda: Drawings took a lot of my time when I used a pen and paper. Additionally, I had to erase several times.
We could create drawing with Cabri 3D in a shorter time.
Usability: The interviewed prospective teachers shared the opinion that the use of the software in the course was beneficial. They stated that they could easily understand the topics that they had been unable to imagine thanks to the software. In addition, the interviewed prospective teachers stated that they found the software handy, and they would surely use it in their professional career. Interview sections about this are given below. 
Melda

Discussion
In this study, it was aimed to examine the conclusions of the prospective teachers related to the intersections in the environments in which the dynamic software is used and not used. For this purpose, the prospective teachers were asked to state the intersections to be obtained when sphere, vertical cylinder, vertical cone, and cube are cut by a plane. Before the application, it was observed that the prospective teachers tried to show answers of the questions by using a pen and paper. Despite various attempts, their explanations related to the intersection surfaces remained limited. The majority of the prospective teachers created planes in a way that it was parallel to the base of the vertical cylinder, the vertical cone, and cube, or it passed through the center of the base center. This situation prevented them from seeing other intersections. Thus, the intersection of a cylinder and a plane was generally named as a circular region and rectangle; circular region and triangle for the intersection of vertical cone and plane. It was observed that some prospective teachers made false conclusions related to the intersection due to incorrect drawings. It was also observed that some prospective teachers considered the intersection regions of two objects drawn in a two-dimensional plane as an intersection. This indicates that their learning related to the intersection is inefficient. Only a few stated that their drawings were not good and wrote their predictions. After the implementation, it was observed that the prospective teachers were more successful in determining intersections and drawing more realistically. Moreover, some prospective teachers did not only determine the intersection surface, but also made explanations about the intersections for special conditions (for example: If a cube is cut from the middle point of the edges meeting at the corner of the cube by a plane, then the intersection will be an equilateral triangle). In general, the prospective teachers stated that they had gained experience with Cabri 3D, and their way of thinking had changed. Likewise, Couco and Goldenberg (1996) stated that with computer-assisted mathematics, students developed a unique way of thinking, gained an idea about the mathematical results, and at the same time, it enabled them to behave like a mathematician when reaching mathematical conclusions. In this study, the prospective teachers suggested that this software would be useful to handle the course, particularly for topics related to three-dimensional objects. Moreover, the prospective teachers were observed to be willing to use three-dimensional software when answering the questions related to intersections. Indeed, it was demonstrated in the studies conducted before that the use of dynamic geometry software in geometry courses helps the students to create a positive attitude towards these courses (Güven & Karataş, 2003; Hazzan & Goldenberg, 1997) .
The prospective teachers experienced cutting objects in various shapes by moving the plane and observed the occurred intersection by moving the object when answering open-ended questions. Likewise, Arcavi and Hadas (2000) stated that dynamic geometry software contributed students by visualizing and experiencing, and they could make observations with these experiences. It can be said that in this study, the discovery and visualization offered by the software were applied successfully. Harel and Sowder (1998) demonstrated that when the moves and objects they saw on the computer screen were moved, it made a positive effect on their dynamic visualization skills that enabled them to make the same procedure more easily in their mind. Thus, they realized the mistakes they had made before using the software, and did not repeat them after using the software. Aşkar (1991) said that the best learning is that one realizes his mistakes, and it should not be forgotten that computers made this easier. Additionally, Laborde et al. (2006) concluded that the learning in the environments in which the dynamic geometry software was used, was not just a basic process in which the presented knowledge was taken, but it was a process in which they built and re-structured their geometry knowledge. In the light of this finding, it can be said that the individuals can restructure their own knowledge thanks to Cabri 3D dynamic software.
As a result of the findings obtained in this study, it was observed that the prospective teachers made incomplete and incorrect conclusions in finding the asked intersections, the conclusions did not base on the drawings but just predictions, and incorrect conclusions were made as a result of incorrect drawings. Besides, it was observed that when Cabri 3D software was used, the prospective teachers could easily determine the intersections thanks to the moving, locating the object with different angles and cutting features of the software. Likewise, Scher (1999) observed that proofing any theory or solving any problem using conventional pen and paper methods prevented the students from making discoveries, but the students understood better when the pen and paper process was supported with dynamic geometry software. In our schools, computer-supported learning environments should be created, pre-knowledge of the students should be checked and they should be enabled to experience new situations. It was observed that the use of the Cabri 3D software dynamic software as a supportive mean for the prospective teachers in the answering process of the
